[Effects of insulin therapy on skeletal muscle wasting in severely scalded rats and its related mechanism].
Objective: To explore the effects of insulin therapy on skeletal muscle wasting (SMW) in severely scalded rats and its related mechanism. Methods: Totally 48 male Wistar rats aged 7-8 weeks were divided into simple scald (SS) group and insulin therapy (IT) group according to the random number table, with 24 rats in each group. After weighing the body mass and measuring the blood glycemic level of the tail end with a glucometer, the rats in the two groups were immersed in hot water at 94 ℃ for 12 seconds to make a full-thickness dorsal scald model involving 30% total body surface area. Rats in group IT were subcutaneously injected with 1 U/kg insulin glargine at 8: 00 a day from post injury day (PID) 1 to 7, whilst rats in group SS were given the same amount of normal saline. Rats in the two groups were given 10 mL/kg enteral nutritional emulsion by intragastric infusion at 8: 00 (after insulin administration), 13: 00, and 18: 00 a day respectively from PID 1 to 7. The blood glycemic levels of tail end of rats in the two groups were measured by glucometer before insulin administration on PID 1-4, 6, and 7 and on every morning of PID 8, 9, 11, 12, and 14. The body mass of rats in the two groups on PID 14 without any treatment was weighed. Eight rats from each group were collected respectively on PID 4, 7, and 14 to harvest tibialis anterior muscle (TAM) samples. The mass of TAM on PID 14 was weighed. The ultrastructural changes of TAM myocytes on PID 7 were observed with transmission electron microscope. The apoptotic rates of TAM myocytes on PID 4, 7, and 14 were assessed by the assay of terminal deoxynucleotidyl transferase-mediated deoxyuridinetriphate-biotin nick end labeling, the expressions of cysteine-aspartic protease-3 (caspase-3) of TAM on PID 4, 7, and 14 were detected with immunohistochemistry, and protein expressions of endoplasmic reticulum (ER) stress (ERS) associated proteins glucose-regulated protein 78 (GRP78), CCAAT/enhancer binding protein-homologous protein (CHOP), and activated caspase-12 of TAM on PID 4, 7, and 14 were detected with Western blotting. Data were processed with completely random design t test, analysis of variance for repeated measurement, analysis of variance for factorial design, t test, and Bonferroni correction. Results: The blood glycemic level and body mass of rats in the two groups before injury were similar (t=0.204, 0.405, P>0.05). There were no statistically significant differences in blood glycemic levels of rats between the two groups on PID 1, 6, 9, 11, 12, and 14 (t=0.229, 3.339, 1.610, 0.178, 0.181, 0.079, P>0.05). Compared with those of group SS, blood glycemic levels of rats in group IT were significantly lower on PID 2, 3, 4, 7, and 8 (t=7.245, 4.165, 4.609, 4.018, 3.995, P<0.05 or P<0.01). On PID 14, the body mass and TAM mass of rats in group IT were (271±19) g and (0.47±0.05) g respectively, both obviously higher than (254±12) g and (0.43±0.04) g of group SS (t=2.159, 2.375, P<0.05). On PID 7, nuclear pyknosis and deformation, chromosome misdistribution, and ER swelling in TAM myocytes of rats in group SS were observed; the apoptotic alterations and ER swelling of TAM myocytes were alleviated in rats of group IT as compared with those of group SS. The apoptotic rates of TAM myocytes of rats in group IT were obviously lower than those of group SS on PID 4, 7, and 14 (t=4.262, 9.153, 9.799, P<0.01). The expressions of caspase-3 in TAM of rats in group IT were obviously lower than those of group SS on PID 7 and 14 (t=10.429, 7.617, P<0.01). Compared with those of group SS, the protein expressions of GRP78 were obviously increased on PID 4 and 14 (t=4.172, 4.437, P<0.05), the protein expressions of activated caspase-12 were obviously decreased on PID 7 and 14 (t=11.049, 11.181, P<0.01), and the protein expressions of CHOP were obviously decreased on PID 4, 7, and 14 (t=13.837, 9.572, 6.930, P<0.01) in TAM of rats in group IT. Conclusions: Insulin therapy may reduce skeletal muscle myocytes apoptosis and SMW by alleviating ERS in rats with severe scald.